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SUMMARY
1. The European bindweed, present in every county in the 
state, is particularly serious in northwestern Iowa where tracts 
of 100 acres may be found.
2. The seed may remain dormant in the soil for many years.
3. The root system is extensive. Plants with tap roots 17 to 
20 feet have been excavated at Hawarden and Cherokee, Iowa.
4. The European bindweed is readily spread through small 
gram seed, particularly oats and barley. An unmolested area of 
bindweed may double itself in 5 years.
5. To exterminate the European bindweed by fallowing, it is 
necessary to cultivate the ground for 3 consecutive years at 10- 
to 12-day intervals throughout the growing season.
6. Continuous cropping of winter wheat or winter rye on 
bindweed-infested ground with intermediate cultivations will 
reduce the bindweed population, but will not exterminate it.
7. Alfalfa can be grown satisfactorily upon ground infested 
with European bindweed and will hold it in check but will not 
eradicate it.
8. Sorghum, Sudan and millet are effective smother crops 
when heavily seeded for several years on bindweed-infested areas. 
Sorghum is the best of the three.
9. Soybeans seeded solid, 3 to 3^  bushels per acre, for 5 suc­
cessive years on bindweed-infested ground which has been given 
intermediate cultivation and has been plowed just before the 
beans have been planted and shortly after they have been har­
vested will completely eradicate European bindweed.
10. Grazing with sheep and hogs has not proven successful in 
eradicating European bindweed.
11. Sodium chlorate and Atlacide are the most effective chem­
icals to use in eradicating bindweed. The “ smother crop”  
method has proven to be effective.
12. Dry sodium chlorate can be used to eradicate the European 
bindweed; the chemical must be evenly distributed for best 
results.
13. Sodium chlorate is a fire hazard when the dry chemical 
becomes mixed with organic matter. It must be handled care­
fully. Atlacide is safer to use.
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14. The soil becomes sterile after the bindweeds have been 
treated with sodium chlorate or Atlaeide. Alfalfa, sweet clover 
and flax are tolerant of sodium chlorate ; soybeans are extremely 
sensitive.
15. Carbon disulphide and tetrachlorethane when injected into 
the soil will eradicate European bindweed. Tetrachlorethane is 
noninflammable.
16. Ammonium sulfamate applied as a spray will kill the Euro­
pean bindweed, but it is necessary to use larger amounts of it 
than sodium chlorate.
17. European bindweed in bluegrass lawns may be eradicated 
by using sodium chlorate spray, placing sodium chlorate in holes 
or injecting the soil with tetrachlorethane. Bindweed in new 
lawns should be eradicated before dirt fills and plantings are 
made.
ia
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Control and Eradication of 
European Bindweed1
By A. L. Bakke2
The European bindweed (Convolvulus arvensis L .), known 
also as Creeping Jennie and field bindweed, probably is present 
in every county in Iowa, although it is more prevalent in the 
northwestern part of the state. It is not uncommon to find tracts 
of 100 acres or more. Where a small grain field is heavily in­
fested, the grain becomes lodged so that it is extremely difficult 
to cut with a grain binder, and the bundles do not dry readily. 
At times throughout the years 1930-1941, bindweed caused a 
complete failure of corn (fig. 1), grain and garden crops on 
certain tracts.
In the states where European bindweed is most troublesome 
today, the weed was not serious up to the beginning of the 
twentieth century.
This bulletin reports information obtained during the past 
10 years from the experimental work on eradication of European 
bindweed at Hawarden and Cherokee, Iowa. The recommenda­
tions submitted are particularly applicable to Iowa.
SEED AND PLANT GROWTH
The seed of the European bindweed is borne in a two-celled 
capsule which usually contains four seeds, and these are shaped 
somewhat like a pear. Where only one seed develops, it may 
be more spherical. The seed is about 1/16 inch long, finely 
dotted, dark brown to black in color.
Many of the immature seeds germinate immediately, whereas 
some of the mature seeds remain dormant for a period of years. 
A German scientist has reported that the seed in the soil may be 
viable for 22 years. Nebraska workers found in their tests with 
immature seeds that 10 percent would grow when harvested 17
^Project 484 of the Iowa Agricultural Experiment Station in cooperation with 
the Division of Cereal Crops and Diseases, Bureau of Plant Industry, Agricultural 
Research Administration, U. S. Department of Agriculture, Iowa State Board of 
Control.
2Research Professor of Botany and Plant Pathology Section, Iowa Agricultural 
Experiment Station, and Collaborator, Division of Cereal Crops and Diseases, Bureau 
of Plant Industry, Soils and Agricultural Engineering.
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days after blossoming or 10 days before ripe. A large percent­
age germinated when harvested 21 days after the plant had 
blossomed. Viable seeds were found in grain stored for 10 
years.
Brown and Porter of 
the Iowa Station found 
from seed planted July 
18, 1936, one seedling 
which developed a root 
67 inches long the cur­
rent season. Frazier at 
the Kansas Agricultural 
E x p e r im e n t  Station 
p lante d  seeds o f  the 
European bindweed in 
April, 1937, and in July, 
1939, traced the root sys­
tem to a depth of 23^  
feet. Oswald of Mary­
land showed that the 
seeds of the European 
b indweed may pass 
th rough the digestive 
system of a horse with­
out much damage.' Of 
1,000 seeds so treated,
127 were recovered in- 
Fig. 1 Bindweed vines twine about the tact 19 perceI1t of these 
stalks ot corn. ’ .
upon scarification ger­
minated. Harmon and Keim at Nebraska found that 11.7 per­
cent of European bindweed seed were viable after they had 
passed through the digestive tract of farm animals. After these 
seeds were buried in manure for 3 months, 1 percent germinated.
As soon as the young plants become established in the soil, 
they send out lateral roots. Seedlings 6 to 8 weeks old may 
have several lateral roots. Two or three lateral roots from the 
main root may turn abruptly downward and then function as 
tap roots. Here, then, is formed another center for further
6
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extension and develop­
ment. Bnds are pro­
duced at the point of the 
root where it bends 
downward, new laterals 
are formed and the 
process is repeated. In 
this way an infested 
b indweed  area may 
more than double itself 
in 5 years.
In Iowa, the undis­
turbed p lant usual ly  
does not come into active 
growth until about the 
middle of April. I f  the 
ground is fall plowed, 
the aboveground shoots 
appear still later.
E u ro pe an  bindweed 
has an extensive . root 
system with a long tap 
root (fig. 2). P l a n t s  
with tap roots extending 
to a depth of 20 feet 
have been excavated at 
Hawarden. The entire 
root system is a reser­
voir of reserve plant 
f o o d  mater ia l .  The 
amount of root material 
taken at foot levels to a 
depth of 17 feet from 
a 4 x 4 foot area at 
Cherokee, Iowa, in 1937 
and calculated on an 
acre basis have been re­
corded in table 1. The
Fig. 2. The main root of the European 
bindweed penetrates deeply into the soil.
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acre yield of carbohydrates, starch and protein is shown in table 
2. With the storage of large amounts of carbohydrates, it is pos­
sible for regeneration of tissue to take place, particularly in the 
first 2 feet. But regeneration also can take place below the 2-foot 
mark provided oxygen and moisture are present.
TABLE 1. THE AMOUNT OF ROOT MATERTAL IN ONE-FOOT SECTIONS
OF SOIL.
Depth (feet) 1 2 3 4 5 6 7 8 9
Pounds of roots per acre............ 2760 1710 1000 522 294 198 120 120 ! 102 
i
Depth (feet) 10 11 12 13 14 15 16 I 17
Pounds of roots per acre............ 54 48 42 78 84 68 36 j 6
TABLE 2. CHEMICAL ANALYSIS OF FOOD MATERIAL IN ROOTS OF UN­
DISTURBED EUROPEAN BINDWEED AT DIFFERENT DEPTHS. 
(Pounds per acre)
Depth
(feet) Dry matter
Total available 
carbohydrates Starch
Crude
protein
1 593 84.5 64.3 62.1
2 462 56.9 58.3 52.4
3 270 38.4 65.9 30.0
4 150 23.0 38.5 16.0
5 96 13.5 26.6 9.9
6 95 14.7 35.3 8.7
7-17 170 19.0 48.1 14.2
Totals........ 1836 250.0 337.0 193.3
SPREAD OF EUROPEAN BINDWEED
The spread of European bindweed may be attributed largely 
to the presence of bindweed seed in small grain such as oats and 
barley. Bindweed in fence rows often is allowed to grow un­
molested (see picture on cover). In many-eases bindweed seeds 
may not be mature when the grain is harvested, but before the 
grain is threshed, the seeds will have developed sufficiently to 
germinate. Elevators have found it extremely difficult to sepa­
rate all the bindweed seeds from small grain. Shipments of 
screenings containing bindweed seed in railroad cars and trucks 
distribute bindweed seeds en route.
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CULTIVATION AS A MEANS OF ERADICATION
At Hawarden, where a number of plots were hoed either two 
or three times a week, it was necessary to hoe throughout- the 
third year to kill all the bindweed. Semi-weekly were more 
effective than weekly hoeings. In the weekly hoeings, bindweed 
plants were present the fourth year. Better results were ob­
tained when hoeing was begun in early June rather than in 
July or August.
A  heavily infested bindweed area was cleaned in 2 years with 
a spring tooth harrow by semi-weekly cultivations from the first 
of June until October. Another area where the frequency of 
cultivation was the same had to be cultivated the third year.
In 1936 extensive cultivation experiments were undertaken at 
Cherokee to determine the frequency of cultivation necessary 
to kill all bindweed. Cultivations were made with a field culti­
vator using duck-foot sweeps. Cultivations made at approxi­
mately 10-day intervals, beginning 7 days after emergence, 
were found to be as effective as more frequent cultivations. 
Longer intervals than 12 days between cultivations cannot be 
recommended. A  plot that had received 30 cultivations in 1936, 
29 in 1937 and 20 in 1938, was still infested with scattered bind­
weed plants in 1939. The plot was planted to cabbage in 1939 
and the elimination of the remaining bindweeds accomplished 
by hoeing at 10-day intervals. In 1937, a second series of culti­
vation experiments was established, and in some of the plots 
where cultivations were made at 10-day intervals or oftener, 
there were bindweeds the fourth year.
Studies of the food reserves of the roots of the European bind­
weed to a depth of 8 feet showed that it is necessary to cultivate 
the ground from June to October (time of killing frost) for 
at least 3 years before the food reserves are depleted to the 
extent that new shoots will not be formed.
On the basis of a large number of cultivation experiments, 
it is clear that in Iowa, where the root system of the European 
bindweed penetrates deeply, it is necessary to keep the ground 
fallow for at least 3 years. I f plants appear the fourth year, 
it is advisable to grow a smother crop (explained later), treat 
the individual plants, with sodium chlorate, or hoe them out.
9
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Fallowing is not an economical procedure in eradicating Euro­
pean bindweed in Iowa.
The usual cultivation given corn has not proven effective in 
either exterminating or controlling European bindweed. After 
completion of the cultivations for the season the bindweed de­
velops and may climb about the cornstalks and even cover all 
the soil surface between the stalks. I f  the soil moisture is 
deficient at any time during the growing season, the bindweed, 
on account of its deeply penetrating root system, will be able 
to continue to develop more effectively than corn.
CROPPING CONTROL MEASURES
W IN TER  RYE AND W IN TER  W H EA T
Winter rye has been extensively grown upon ground infested 
with European bindweed and a good crop of grain obtained. 
The grain is harvested in early July and the ground plowed 
promptly, followed by cultivations at 10-day intervals until rye 
is again seeded. The purpose is to cultivate the ground so that 
new shoots will not appear, or if formed are at the expense of 
the stored food reserves in the roots. By this system of cultiva­
tion, the rye plants will have a better opportunity to compete 
with the bindweed shoots coming from the decapitated roots. 
In the spring the bindweeds come through the ground rather 
late, after the rye plants are firmly established. The rye will 
retard the growth of the bindweeds by the shade formed. It is 
essential that the stand of winter rye be sufficiently vigorous to 
prevent the bindweed from twining about the grain stems, blos­
soming and producing seed before the rye is harvested. Thin 
stands of rye may help distribute the weed to other areas through 
the seed channel rather than aiding in eradication.
Winter wheat is handled much the same as rye. At Cherokee, 
fully as good results have been obtained with winter wheat as 
with winter rye.
Though continuous cropping of winter rye or winter wheat 
on ground infested with bindweed may be expected to reduce 
the population of European bindweed, it cannot be considered 
an effective eradication measure. About the third year the 
grain stands become thinner and the yields materially drop.
10
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The roots have an abnormal appearance and break off rather 
easily a short distance below the crown. The South Dakota 
Station recommends a succession of summer fallow followed 
by winter rye through a period of 4 years.
ALT A LFA  AN D  BROMEGRASS
Alfalfa can be grown satisfactorily upon ground that carries . 
a heavy stand of European bindweed. Late summer-seeded al­
falfa gives the best results. Plow land in small grain as soon as 
the grain has been removed, cultivate at 10-day intervals and 
seed to alfalfa about Aug. 15 at the rate of 15 pounds per 
acre. A  small amount of brome may be seeded with the alfalfa 
if desired. The bindweed growth will be largely rhizomes, or 
underground stems, coming from the roots at the base of the 
plow sole. As the rhizomes are rather tender and succulent, 
they are killed during the winter months. In the spring, the 
alfalfa shoots are ready to grow and will cover much of the 
ground before the bindweeds appear. Alfalfa with its quick 
growth and because it is cut frequently tends to weaken and 
retard the bindweed growth. This action may proceed to the 
point where, very little growth of bindweed can be observed. 
Growing alfalfa will not eradicate bindweed, however.
A 10-acre alfalfa field at Cherokee which had been in alfalfa 
for 8 years was plowed and planted to corn. Large areas of 
bindweed were present in the corn planted on the alfalfa sod. 
A  10-acre field of alfalfa at Hawarden seeded in August, 1932, 
on ground heavily infested with European bindweed did not 
show any aboveground growth of bindweed in 1933 and 1934. 
Year by year from 1935, the alfalfa in this field became in­
creasingly thin through winterkilling and other factors, allow­
ing the bindweeds to continue their development under condi­
tions which became more favorable.
It seems apparent that alfalfa can be expected only to hold 
the bindweed in check or to retard its growth. In Iowa, alfalfa 
often winterkills or stands become thin after only 2 or 3 years, 
and many open spaces develop which the bindweeds later occupy.
Where conditions are satisfactory for growing alfalfa and 
circumstances do not warrant eradication methods for the bind-
11
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weed, the area may be placed in alfalfa to retard the weed from 
making headway. Where one field may be clean and an adjoining 
one infested, a strip of alfalfa between the two will act as a 
barrier to the spread of bindweed.
In bromegrass, European bindweed thrives fairly well even 
when a heavy sod is formed. When the bromegrass becomes 
sod bound the bindweed comes to the surface and twines over it.
SORGHUM, SUDAN, M ILLET
Numerous experiments have been made to test the effective­
ness of sorghum, Sudan and millet as smother crops. The in­
fested ground is plowed in the fall; in the spring, if bindweeds 
appear, the ground is cultivated with a duck-foot cultivator. 
Just before it is seeded the ground is again plowed, worked down 
to a good seedbed, and the sorghum, Sudan, or millet drilled 
with a grain drill at about twice the usual rate the early part 
of June. As it takes about 3 to 4 weeks for the bindweed shoots 
to emerge after the ground is plowed, the smother crop will 
have had a chance to make a good cover.
Sorghum makes a dense shade that prevents the bindweeds 
from growing normally. In sorghum the bindweed vines are 
extremely succulent and the leaves thin and anemic even the 
first year. At no time have we found any blossoms formed. 
With the prevention of normal development through the shade 
formed, the leaves do not manufacture food even for limited 
growth. The roots then are being starved.
Plots at Cherokee heayily infested with bindweed were seeded 
to sorghum in the spring of 1938', the sorghum removed in Octo­
ber and the ground immediately replowed. It was plowed again 
shortly before seeding the following spring and given similar 
treatments in 1939, 1940 and 1941. These plots did not show 
any bindweed in the fall of 1941. By keeping sorghum on the 
same area for several years, it is possible to eradicate bindweed.
Sudan grass may be used, but it is not as efficient generally 
as sorghum in reducing the amount of stored reserve food ma­
terial in the roots. Sudan matures earlier than the Sumac or 
Red Top sorghum and does not provide as much shade in 
August and September.
12
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Millet produces a very good smothering action up to Sep­
tember. It matures then, allowing the light to penetrate. The 
millet may be cut at this time and removed and the ground 
fallowed. It is not as good a smother crop as Sudan.
SOYBEANS
In 1933 about %  acre of heavily infested bindweed ground 
at Hawarden was seeded to soybeans. The ground was plowed 
just before seeding, and the beans drilled at approximately 3 
bushels per acre. The surface was cultivated both before seed­
ing and after harvest. In 1934, soybeans were again planted 
on the same ground. A  thorough examination of bindweed 
infestation before and after 2 years of soybeans showed a re­
duction of approximately 70 percent in the number of bind­
weeds.
When the weed experimental work was transferred to Chero­
kee, soybeans were given a prominent place in the experimental 
program. They have been grown successfully on the same soil 
at Cherokee for 6 years without materially affecting the yield, 
and at the same time the bindweeds have been eliminated.
Planting soybeans with a grain drill is not the method now 
generally used in Iowa, but it involves less labor during the busy 
season of the year than planting in rows and cultivating.
If the ground upon which the beans are to be planted is 
rolling they should be drilled on the contour. I f  other weeds, 
particularly annuals, are present it is advisable to cultivate the 
crop with a weeder or harrow.
When one is concerned with the eradication of bindweed and 
decides to use soybeans, he should under no circumstances plant 
the beans in rows even though only 21 inches apart. After cul­
tivation ceases the bindweeds develop rapidly and the open 
spaces between the rows soon become a mass of twining vines. 
If the weather is hot and dry seeds in large numbers will be 
produced.
When eradication of the bindweed is the chief aim the soy­
beans are cut for hay and after the hay has been removed the 
ground plowed. In case there is any subsequent bindweed 
growth the field is cultivated with a field cultivator or spring
13
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tooth harrow at 10- to 12-day intervals. The following year 
the program is repeated and continued until the bindweeds are 
gone. The number of years of successive soybean croppings 
required to exterminate European bindweed is dependent upon 
the age and extent of the infestations Bindweeds with a root sys­
tem 15 to 20 feet in depth will not be as easily killed as bindweeds 
with a root system 6 to 10 feet in depth.
At the Cherokee State Hospital farm a heavily infested field 
of approximately 15 acres was drilled to soybeans the latter 
part of May in 1941 ¡and again in 1942. In September the green 
soybeans were removed for silage, and the ground was manured 
and plowed shortly afterwards. On Nov. 23, 1942, no growth 
of bindweed could be observed on the plowed area.
In an excavation made in this field in May, 1941, and again 
in May, 1942, to a depth of 6 and 7 feet, respectively, bind­
weed roots were removed, dried and weighed. The amount of 
dried material obtained at foot levels (25 cu. ft.) are presented 
in table 3.
TABLE 3. THE AMOUNT OF DRIED ROOT MATERIALS IN GRAMS PER 
25 OU. FT. FROM EUROPEAN BINDWEED AT DIFFERENT 
DEPTHS AFTER GROWING SOYBEANS 1 AND 2 YEARS.
Depth (feet) November, 1941 November, 1942
1 70.34 grams 6.35 grams
2 124.54 “ 15.90
3 63.34 “ 19.17 “
4 27.96 “ 14.49 “
S _ 20.18 “ 12.96 “
6 5.20 S 10.71 “
7 3.86 “
The data show that in the fall of 1942 there was a material 
decrease in the amount of root material, as compared with that 
in the fall of 1941. This reduction took place to a depth of 
5 feet.
During 1941 and 1942 a portion of the bindweed-infested 
areas drilled to soybeans was harvested for seed. At the time 
the fields were combined, it was difficult to find the remains of 
any aerial growth of bindweed.
Thé essential steps to follow when soybeans are to be used 
successfully to eradicate European bindweed are as follows: .
14
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1. Fall plow. I f  the land has been in small grain, plow as 
soon as possible after the grain has been harvested.
2. After plowing, cnt off any shoots of the European bind-;' 
weed that come up by cultivation with a field cultivator or 
spring tooth harrow at 10- to 12-day intervals. Continue cul­
tivation until killing frost.
3. In the spring cut off aboveground shoots of the European 
bindweed at 10-day intervals by cultivation with a field culti­
vator or spring tooth harrow. Continue until time of seeding.
4. Re-plow the ground the latter part of M ay; prepare a good 
firm seedbed and immediately (same or following day) plant 
with a grain drill inoculated soybean seed at the rate of 3 to 
3% bushels per acre.
5. Harvest the crop for hay, plow immediately, and repeat 
the process as given above.
6. Continue the program each year until the bindweeds are 
eradicated. For complete eradication one should expect that 
5 years will be required.
The underlying principle in the smothering action of the 
soybeans is the restriction of light. The beans soon produce 
sufficient shade to retard the growth of the bindweed. A  
shelter where complete darkness prevailed, placed directly 
over an area heavily infested with European bindweed in June, 
1938, and allowed to remain until September, 1941, did not at 
that time contain a single viable root to a depth of 4 feet. On 
the other hand, it was necessary to cultivate some of the heavily 
infested ground for 4 successive years, from the first of June 
until killing frost, to completely eradicate the bindweed— in 
other words to do as good a job as 5 years of drilled soybeans.
Later experiments show that practically as good results in 
the eradication of European bindweed are obtained when the 
soybeans are harvested as seed.
GRAZING
Many farmers have advocated the use of hogs and sheep to 
eradicate European bindweed. Hogs will root for the roots of 
the bindweed, and sheep will eat the aboveground parts. Three
15
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years of intensive- experimental grazing at Hawarden with 
sheep and hogs did not give any definite promise.
CHEMICAL TREATMENTS
There is considerable interest in killing weeds with chemicals. 
Aslander of Sweden, working at Cornell University* in 1926, 
showed that sodium chlorate could be used to kill perennials 
such as the Canada thistle. Sodium chlorate continues to be 
the most effective and dependable compound to use in killing 
not only Canada thistle but other perennial weeds such as the 
European bindweed. Sodium chlorate may be used either as 
a spray (usually 1 pound per gallon of water) or in the dry form.
SODIUM CHLORATE SPRAY— SMOTHER CROP METHOD  
Because conflicting results have been obtained from hundreds 
of spray applications, a detailed study was made of the bindweed 
plant itself. It had been observed that bindweed plants growing 
in small grain, or with some other competitive plants, lost their 
prostrate form of growth and twined about the associated plant. 
The leaves of such bindweed plants were thinner, more succulent,
Fig. 3. Large power sprayer used in Cherokee County, Iowa, to treat 
European bindweed and other perennial weeds with sodium chlorate. 
Farmers are able to hire the county outfit at a specified hourly rate. 
The sodium chlorate is bought in carload lots by the county and is sold 
to the farmers at cost.
16
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and usually larger than the leaves of plants grown in the open. 
It has been found that with the leaves of the European bindweed 
off the ground, the plant can be more effectively sprayed than 
when it is making a prostrate growth. The sodium chlorate spray 
is applied to all vegetation at a pressure of 150 to 300 lbs. per 
square inch, usually the early part of July. All vegetation is 
thoroughly wetted (fig. 3). The second spray, usually light and 
applied some time in September or October, will kill the plants 
that were missed or had regenerated. It takes about 3% gallons 
of the spray per square rod for the first application while the 
second spray will vary from 0 to iy2 gallons, depending upon 
the amount of vegetative growth. The early recommendations 
of 1 gallon per square rod have proven to be too light. In no case 
should one cut weeds that are to be sprayed.
When an infested bindweed area is discovered in a cornfield it 
is advisable to plow the ground immediately and cultivate at 10- 
to 12-day intervals until September when rye should be seeded. 
During the first part of the following July all vegetation should 
be sprayed with the usual concentration of 1 pound of sodium 
chlorate per gallon of water, to the point where it is dripping 
wet. A  second spray should be made in early October.
When an effort is to be made to eradicate the European bind­
weed during the current season, the ground is plowed during 
June and seeded to millet at the rate of about 20 pounds per acre. 
When there is a good growth of the bindweed on the millet, the 
bindweed and the millet are thoroughly wetted with the chlorate 
spray.
In many experiments at Hawarden and Cherokee this so-called 
smother crop, or Iowa, method of making conditions favorable 
for spraying with sodium chlorate, usually has killed better than 
80 percent of the bindweed with one application. In some cases 
all the bindweeds have been killed. Where foxtail and other 
weeds are growing along with the bindweed it is not necessary 
to plant any other crop, as the climbing environment is already 
provided. The best results from spraying have been obtained 
when there was sufficient humidity in the air to form dew at 
night. |
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Fig. 4. The wheelbarrow sprayer will take care of a large number 
of European bindweeds in a season. The man operating the sprayer is 
wearing rubber boots. The men back into the unsprayed area against 
the wind so that their contact with the spray will be at a minimum.
SODIUM CHLORATE A  FIRE HAZARD
Sodium chlorate in the pure crystalline state is safe to handle. 
I f  allowed to mix with organic material such as clothing, wood 
or dry plant material, it becomes a fire hazard. When a sodium 
chlorate spray is applied to vegetative growth during exceedingly 
dry and hot weather, the sodium chlorate becomes thoroughly 
incorporated in the plant tissues on drying. The danger is then 
greatest. For this reason spraying should not be carried on at 
such times.
A  good plan is to confine the spraying to times when there is 
sufficient moisture in the air to form dew at night. As sodium 
chlorate is recommended only for small areas, selecting the time 
of application should not be difficult.
Because of the fire hazard it  is always advisable that there 
should be more than one person *on the ground where the spraying 
is done (fig. 4). The person doing the spraying should wear 
rubber boots and should work so that the air currents will blow 
the spray away from him. The spraying machine should be 
moved in the area that has not been sprayed.
In case clothing becomes wetted with sodium chlorate, it should 
not be allowed to dry before removal; either keep the garments 
wet or make a change. See that the wet clothing has been thor-
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oughly washed (sodium chlorate is readily soluble in water) so 
that all of the chemical is removed before it is again used. When 
spraying, it is advisable to have on hand a 5- or 10-gallon 
can of water, as water is an effective agent in putting out chlor­
ate fires. Smoking should be prohibited at all times when work­
ing with chlorate compounds.
DRY SODIUM CHLORATE
Sodium chlorate may be used in the dry form as well as in 
spray. The sodium chlorate salt is distributed evenly over the 
infested area, preferably during September. The moisture of 
the soil with subsequent rains and snows causes the sodium chlor­
ate to penetrate into the ground, killing the underground parts 
of the bindweed that come in contact with the chemical. It is 
applied at the rate of 4 pounds per square rod, about the same'
amount as used for spraying. 
The dry sodium chlorate must 
be evenly distributed. Ma­
chines such as made by the 
Planters Co. of Chicago (fig. 
5) and by the E. S. Gandrud 
Co. of Owatonna, Minn., make 
it possible to distribute the 
chlorate more evenly than by 
hand. In no case should a 
grain drill be used for this 
purpose.
In using the dry sodium 
chlorate it is not necessary to 
purchase the expensive spray 
equipment, and the fire haz­
ard is reduced to the mini­
mum.
In a large number of exper­
iments at Hawarden and at 
Fig. 5. In applying the dry sodi- p W n u„p ron si stent re-
um chlorate it is necessary to spread CheroKee mo e |
the chlorate evenly.' The machine suits were obtained from the 
t e S W W S  c h E t f y of the spray than from the
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dry material. Also the ground remained sterile for a longer 
time when the dry sodium chlorate was used.
ATLACIDE
Atlacide, a commercial weed killer manufactured by the Chip- 
man Chemical Company of Bound Brook, New Jersey, contains 
principally sodium chlorate and in addition certain other ingredi­
ents that markedly decrease the fire hazard. It is especially rec­
ommended where it is necessary to treat weeds growing near 
buildings, along roadsides and in towns and cities. Atlacide com­
pares very favorably with sodium chlorate in effectiveness and 
sold at the same price last year. The fire hazard is not as great 
with Atlacide as with sodium chlorate, but it should be handled 
in the same way as recommended for sodium chlorate.
SOIL BECOMES TEM PORARILY STERILE
Ground to which sodium chlorate has been added tends to be 
sterile the following year. Heavy applications of sodium chlor­
ate given to bindweeds growing in asparagus beds of the Chero­
kee State Hospital did not appear to affect the asparagus. Khu- 
barb growing under similar conditions was retarded slightly in 
its growth. Sweet clover, alfalfa and flax are highly tolerant to 
chlorate compounds. Cane, sudan and millet have proven to be 
more tolerant of chlorate compounds than corn, and corn is more 
tolerant than wheat or oats. Soybeans are extremely sensitive 
to chlorate in the soil, showing deleterious effects, the third year 
after spraying.
CARBON DISULPHIDE
Carbon disulphide has been effectively used in killing peren­
nial weeds like the European bindweed. In the Far West large 
quantities of carbon disulphide have beeh utilized in killing weed 
pests, particularly bindweed. As carbon disulphide is volatile, 
inflammable and explosive, it is necessary to inject this material 
into the soil, and great caution must be taken in handling- the 
material. Injections to a depth of 18 inches, spaced 18 inches 
apart, are made with the aid of a sharpened, round, iron or steel 
stake CY2 to 1 inch in diameter). Into each hole 2 ounces of 
carbon disulphide are poured through a long stemmed funnel. 
Shortly after the addition of the carbon disulphide, the hole is
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tamped shut. Unless facilities are at hand for using carbon di­
sulphide in tank lots, the cost is prohibitive. A  specially con­
structed hand injector is made by Wheeler, Reynolds & Stouffer 
Co. of San Francisco, Calif, (fig. 6). The chemical container is 
enclosed so that the fumes do not escape. It automatically meas­
ures 2 ounces of the material per injection. Mack’s anti-weed 
gun, manufactured at 823 Chicago St., Caldwell, Idaho, is an­
other efficient applicator (fig. 7).
TETRACHLORETHANE
Tetrachlor ethane, 
known also as acety­
lene te trachloride,  
and tetrachloride of 
ethylene, has been 
found to be very effec­
tive in killing the 
European bindweed. 
It is used in the same 
way as carbon disul­
phide. Since the mate­
rial acts $t tempera­
tures far below the 
freezing point of wa­
ter, the tetrachlore- 
thane may be injected 
into the soil as late 
as November, and by 
spring the bindweed 
will have been killed 
and practically all the 
toxicity in the soil 
will have been lost.
We have found that 
with 2 ounces per 
injection, 18 inches 
apart and 18 inches 
deep, there was little 
evidence of any toxi-
Fig. 6. Carbon disulphide or tetrachlore- 
thane injector. This piece of equipment is 
provided with a probe, which may be pushed 
into the soil to any desired depth. By de­
pressing the spring at the top of the handle, 
the carbon disulphide or tetrachlorethane is 
automatically placed in the ground.
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city the next spring. No no­
ticeable detrimental effect was 
apparent on conifers, privet 
and other shrubbery when this 
material was applied to blue- 
grass areas where bindweeds 
were a lready  established. 
Since tetrachlorethane is a 
chlorine product and used in 
essential war industries, it is 
on the government priority 
list and is not now available 
in large quantities. The man­
ufacturers state, however, 
that they can furnish small 
quantities for weed killing. As 
to cost, at least at the present, 
it is in the same category as 
carbon disulphide.
I j  Fig. 7. M ack’s anti-weed gun in- OTHER CHEMICALS
jeets a specified amount of chemical Several other chemicals al- 
into the soil. , , ,so have been used. Common
salt has killed all bindweed 
when applied at the rate of 1 pound per square foot, but this 
amount of salt will cause the ground to become sterile almost' 
indefinitely. Potassium chlorate may be used in the same way 
as sodium chlorate. Ammonium thiocyanate, which first acts 
as a herbicide and later as a fertilizer when used‘ in large 
amounts, may have a, place where the infested area is small. 
Sulfuric acid and creosote-kerosene kill the tops with little 
damage to the subterranean parts. Arsenic compounds, owing 
to their exceedingly poisonous properties, have not been used 
and are not generally to be recommended in Iowa^ Excessive 
applications of barnyard manure and commercial fertilizers 
like Kainite have had little effect in controlling the European 
bindweed,
.Recently, ammonium sulfamate and sulfamic acid have been 
put forth as effective herbicides for perennial .weeds. The-
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tests made at Cherokee in 1941 and 1942 showed that their 
weed killing action was not as good as that of sodium chlorate. 
Sinox can be recommended only for wide-leaved annuals like 
the wild mustard or prickly lettuce.
The proposition to substitute borax for a part of the sodium 
chlorate in the eradication of European bindweed was tested at 
Cherokee in 1941-1942-1943. To date the results have been some­
what conflicting. In general it is possible to replace a part of the 
sodium chlorate, using 4 pounds of borax for each pound of 
sodium chlorate. To determine how this will affect the soil will 
require considerable experimentation.
ERADICATING EUROPEAN BINDWEED IN BLUEGRASS
LAW NS
Many lawns, particularly in the northwestern and western part 
of the state, have become infested with European bindweed. 
When there is plenty of moisture, as is the general rule during 
the spring and early summer months, the presence of bindweed 
in lawns may go unnoticed. However, if there is a deficiency of 
rainfall with a deficiency in soil moisture resulting, the European 
bindweed, because of its deeply penetrating roots, is able to 
continue its growth, while the bluegrass becomes dormant.
PULLING GREEN BINDW EED SHOOTS
Kinch and Keim of the Nebraska Agricultural Experiment 
Station claim that pulling the green bindweed shoots out of blue­
grass lawns at weekly intervals for one and a half seasons will 
eradicate the bindweeds. The cost of such an operation will 
range between $1.25 and $1.55 per square yard.
USING SODIUM CHLORATE
Kinch and Keim sprayed individual bindweed plants in blue­
grass lawns at Lincoln, Nebr., with sodium chlorate solutions of 
0.5, 1 and 2 pounds per gallon of water at 2-week intervals and 
were able to obtain complete eradication in one season. There 
was little difference in effect due to concentration. Individual 
(spot) treatments of bindweed plants with 5 grams (%  teaspoon)
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of the chlorate and the lawn thoroughly watered immediately 
after the application injured the bluegrass very little.
Broadcasting sodium chlorate and immediately leaching it into 
the soil by applying water killed the bindweed and left the blue- 
grass relatively uninjured. According to the Nebraska workers 
a total of 5 pounds of sodium chlorate per square rod in 1-pound 
applications at 2-week intervals gave the best results.
With the aid of sharpened Ford axles and a striking hammer 
holes were made (to a depth of 18 inches and 18 inches apart) in 
a portion of the lawn of the Cherokee State Hospital where the 
European bindweed infestation was very heavy. Through a 
long, wide-stemmed funnel a level tablespoonful (equivalent to 
5 pounds per square rod) of sodium chlorate was placed in each 
hole, and the holes were then filled. During the course of the 
summer the bindweeds were killed and the bluegrass was affected 
very little. The following year the treated lawn area was free 
of bindweed.
TREAT EUROPEAN BINDW EED BEFORE M A K IN G  FILLS  
IN  PREPARATION OF N E W  LAW N S
In preparing new lawns, dirt fills of varying depths often are 
made. Where the European bindweed is present a fill of 4 feet 
is inadequate to prevent the roots from producing aboveground 
shoots. As bindweeds may regenerate aboveground shoots from 
roots at a depth of 5 feet, the simplest method is to distribute 
dry sodium chlorate or Atlacide at the rate of 5 pounds per 
square rod over the infested area before the fill is made.
«
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